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AoR and COI Determination 


Appendix 9 is a supplement to the discussion in Module B. AoR and CA Plan Section 6.2 AoR Delineations. Figures 9.2 to 9.6 


demonstrate a map view of the Cone of Influence (COI) for each of the injection intervals respectively. The methodology for determining 


the COI and AoR is discussed in Module B. AoR and CA Plan Section 6.0. Figure 9.1 is a documentation of the maps created for the 


Critical pressure in each of the injection intervals based upon the methodology mentioned above. The equations used to generate the 


COI and determine AoR are documented below. 


Hydrostatic Head of Mud - Hm 


[(𝒁 − 𝟓𝟎) ∗ (𝟎. 𝟎𝟓𝟐 ∗ 𝑴𝒖𝒅 𝑾𝒆𝒊𝒈𝒉𝒕) − (𝒁 ∗ 𝑷𝒈)]


Where: 


Z =  Depth 


50 =  Assumption that entire well bore is not full of mud; a 50-foot conservative set back 


0.052 =  conversion factor for Mud Weight to feet 


Mud Weight =  Average Mud Weight in lb/gal observed from well log headers in the Area of Investigation 


*9.3 lb/gal was used for Project Blue


Pg: pressure gradient 


*The lower Hosston and Cotton Valley used 0.433 psi/ft
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Gel Column friction - Gf 


((𝒁 − 𝟓𝟎′) ∗ 𝟐𝟎 ∗. 𝟎𝟎𝟑𝟑𝟑)


𝑾𝒆𝒍𝒍 𝑩𝒐𝒓𝒆 𝑫𝒊𝒂


Where: 


Z: Depth 


50’: Assumption that entire well bore is not full of mud; a 50-foot conservative set back 


20: Assumption for weight of Gel 


.00333: Conversion factor for Gel Weight to feet 


Well Bore Dia: Max well bore diameter observed in the Area of Investigation 


Critical pressure - CP 


𝑪𝑷 =Hm + Gf 


Where: 


Hm: Hydrostatic Head of Mud 


Gf: Gel Column friction 


Cone of influence – COI 


𝑪𝑶𝑰 = 𝑪𝑷 − ∆𝑷 


Where: 


CP: Critical Pressure 


∆𝑷: Change in formation pressure at the End of CO2 injection relative to initial formation pressure 
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Figure 9.1: Critical Pressure Determination demonstration 
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Figure 9.2: Cone of Influence in the Lower Hosston Injection Zone 
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Figure 9.3: Cone of Influence at top of the Cotton Valley Injection Zone 
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Figure 9.4: Cone of Influence at the top of the CV3 Injection Interval 
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Figure 9.5: Cone of Influence at the top of the CV2 Injection Interval 







Revision Number: 0 
    Revision Date: January 2023 


        Module B – AoR and CA Plan  


Area of Review and Corrective Action Plan Project Blue CCS Site Appendix 9 
Class VI Permit Number: AR-R06-0001


Figure 9.6: Cone of Influence at the top of the CV1 Injection Interval 
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POROSITY DATA AND HISTOGRAMS 


Thirty-one wells in the vicinity of the Project Blue injection site were found to have sufficient log 


data to calculate a total porosity (Figure 1 and Table 1 in this appendix). The method of 


calculation used for porosity is described in Section 3.2 of the “Area of Review and Corrective 


Action Plan” technical report. The calculated logs were then imported into Petrel for the purposes 


of distributing the porosity property over the entire modeled extent of the two injection intervals, 


the lower Hosston and Cotton Valley Sand Complex.  


Figures 2 thru 6 are histograms of the Total Porosity data in three states, that of the raw well log 


data, the range in the upscaled cells and the range in the model populated property.  Over the Lower 


Hosston Injection Zone the histogram shows that the Total Porosity well log data spans a range of 


0.00% to 43.1% porosity, with an average of 20.0%. (Table 2) For the Cotton Valley Injection 


Zone, the Total Porosity well log data spans a range of 0.18% up to a maximum of 57.2% porosity 


units and an average of 18.7% porosity. (Table 3) For the Cotton Valley 3 interval, the Total 


Porosity well log data spans a range of 0.40% up to a maximum of 57.2% porosity and an average 


of 17.3% porosity. (Table 4) For the Cotton Valley 2 interval, the Total Porosity well log data 


spans a range of 0.52% up to a maximum of 48.8% porosity and an average of 16.8% porosity. 


(Table 5) For the Cotton Valley 1 interval, the Total Porosity well log data spans a range of 0.00% 


up to a maximum of 39.5% porosity and an average of 15.3% porosity. (Table 6) All of the data 


for these three injection intervals can be found in the Tables accompanying the Porosity Data 


Histograms (Tables 2 - 6). 


*It should be noted that minimum and maximum values for the Total Porosity Logs are the far 


ends of the distribution and are not reflective of the mean or true statistical distribution of porosity. 


The histograms in Figures 2-6 demonstrate the distribution for porosity for each of the injection 


intervals*   


This wide data range is the result of log porosity being the total porosity, as there is not sufficient 


data to calculate an effective porosity currently.  However, a future test well will be designed with 


this in mind, and the appropriate data will be collected so that an effective porosity can be 


calculated.  
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The porosity logs for each of the Injection Zones (Lower Hosston and Cotton Valley Formations) 


were upscaled using a simple arithmetic average, with the log data sampled by treating the log as 


lines and neighbor cell used for the process in the cells penetrated by wells were sampled for the 


upscaling process. Through this process of well log upscaling, the range of porosity values over 


the injection intervals are tightened. Upscaling is done using the same method in both confining 


and injection units however the cell layers are 10 feet and 2 feet respectively. With the thicker 


vertical layering there will be a more dramatic smoothing or tightening of porosity ranges in the 


confining intervals. The Lower Hosston and Cotton Valley Injection Zones have two rock types 


of sand, and shale respectively. Due to the presence of shale facies the range of porosity values for 


these intervals is wide and approaches or is near 0.00%. The upscaled cells and resulting model 


populated total porosity values for the Hosston injection interval were truncated at a minimum of 


0.00% and maximum of 40.7% porosity, with an average of 20.3%. (Figure 2 and Table 2). 


The upscaled cells and resulting model populated total porosity values for the Cotton Valley were 


truncated at a minimum of 0.04% and a maximum of 41.9%, with an average of 19.2%. The 


upscaled cells and resulting model populated total porosity values for the Cotton Valley 3 were 


truncated at a minimum of 0.02% and a maximum of 41.5%, with an average of 17.5%. The 


upscaled cells and resulting model populated total porosity values for the Cotton Valley 2 were 


truncated at a minimum of 0.00% and a maximum of 43.9%, with an average of 16.8%. The 


upscaled cells and resulting model populated total porosity values for the Cotton Valley 1 were 


truncated at a minimum of 0.00% and a maximum of 40.2%, with an average of 15.5%. (Figure 3 


to 6 and Table 3 to 6)  


It should be noted that while the porosity distribution in the Lower Hosston yielded what appears 


to be a normal single distribution, the Cotton Valley Formation indicates the possibility of a 


bimodal porosity distribution. This will need to be investigated thoroughly in the collection of data 


for a site specific well to be drilled in the future. 


Once the wells had been upscaled, the porosity property was then distributed across the entire 


model extent. For all layers, Total Porosity was modeled using Gaussian random function 


simulation. Due to the spatial distribution of available well data the major and minor trends for the 
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variogram analysis were set at 045 and 315 orientations respectively Figure 7.  With the spatial 


distribution of the data (specifically wells with Total Porosity Logs) when using a North-South 


(000) orientation for the variograms there is limited data that is captured; this is the primary driver 


for variogram changes. Additionally, as observed in the structure maps (Appendix 2 to the 


technical report) the dip direction is Southwest at approximately 045 orientation also fitting the 


major and minor direction for the variograms. For populating the model with the porosity property, 


the specific variogram settings can be found in Figures 8 to 12 (for the Lower Hosston and Cotton 


Valley Formations). With additional data collected at the proposed injection site, the methodology 


behind property distribution will be re-evaluated. Full size porosity maps can be found in the 


Module B document. Figures 13 and 14 demonstrate the spatial distribution of porosity modeled. 


It can be observed that the higher porosity values are generally associated with the sand facies 


when compared with the 3D cube visualizations in Appendix 4.  
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Figure 1: Location of wells with Total Porosity Logs.
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Map Number Name UWI 
Well 


symbol 
Surface 


X 
Surface 


Y 
Latitude Longitude 


Well 
datum 


Well datum 
value 


Total Depth 
(feet-TVDSS) 


Total Depth 
(feet-MD) 


193 SWD 5 03139104520000 Active 1788686 193803 33.1973 -92.69072 DF 262.50 -7131.5 7380 


194 SWD 8 03139105300000 Active 1802088 188411 33.1827 -92.6468 DF 216.80 -7237.2 7440 


196 BRINE SUPPLY 03139108200000 P&A 1773631 194322 33.1984 -92.73994 KB 242.80 -7274.2 7503 


197 DELTIC FARM & TIMBER 03139110100000 P&A 1764317 243642 33.3338 -92.7716 KB 210.10 -5927.9 6124 


198 BRINE SUPPLY WELL 11 03139110630000 P&A 1772316 200253 33.2147 -92.74438 KB 238.30 -7142.7 7367 


199 NATURAL RESOURCES 03139110720000 Active 1758991 187305 33.1789 -92.78762 KB 180.50 -7504.5 7671 


31 HAMMOND, IRIS G ET AL UNIT 1 03139114150000 P&A 1787644 210331 33.2427 -92.69449 KB EST 193.88 -6820.12 7000 


201 SAXON, C H TR 1 03139115030000 P&A 1766795 246562 33.3419 -92.76356 KB 180.00 -5918 6084 


202 WINGFIELD 1 03139115350000 P&A 1767699 199162 33.2116 -92.75945 KB 262.00 -6910 7158 


203 J & M POULTRY PACKING 1 03139115770000 P&A 1763650 195787 33.2023 -92.7726 KB 228.00 -7196 7410 


206 HARRELL 1 03139117360000 P&A 1761229 218493 33.2646 -92.78108 KB 267.00 -6697 6950 


207 HARPER, W L 1 03139117460000 P&A 1817931 194731 33.2004 -92.59515 KB 230.90 -6593.1 6810 


208 LANGLEY 03139117550000 Active 1821238 248783 33.349 -92.58535 KB 89.00 -2713 2788 


209 ARMSTRONG EST. 1 03139118800000 P&A 1769183 241345 33.3276 -92.75562 KB 174.70 -5939.3 6100 


28 MCMAHAN 1 03139119110000 P&A 1785513 208483 33.2376 -92.70142 KB EST 204.00 -6545 6735 


210 JOHNSON 1 03139119620000 P&A 1770579 241908 33.3292 -92.75106 KB 151.80 -5906.2 6044 


211 IPRC 03139120730000 P&A 1825648 249402 33.3507 -92.57092 KB 82.00 -5202 5270 


212 SMITH ET AL 03139122150000 P&A 1825057 201043 33.2178 -92.57197 KB 243.00 -6422 6651 


91 SEAMSTER, B 1 03139124220000 P&A 1803670 211530 33.2463 -92.64211 KB EST 181.72 -6349.28 6517 


2 GOODWIN, WALTER 03139126790000 P&A 1794990 219205 33.2672 -92.67066 KB EST 186.00 -3377 3545 


213 BSW 13 03139127790000 Active 1759737 200991 33.2165 -92.78552 KB 236.00 -7378 7600 


23 PARNELL, JOHN ETAL 03139128020000 P&A 1782599 211190 33.245 -92.71101 KB 248.00 -6564 6800 


75 WILSON ESTATE 03139128150000 P&A 1806670 206737 33.2332 -92.6322 KB EST 256.00 -4617 4855 


24 PARNELL, JOHN 03139128440000 P&A 1781621 211526 33.2459 -92.71422 KB EST 267.00 -5748 6001 


218 MAHONEY CORPORATION 1 03139129590000 P&A 1809368 208343 33.2376 -92.62341 KB 251.00 -6363 6600 


1 EDC 1 03139129790000 P&A 1788937 221703 33.274 -92.69052 KB EST 217.00 -6361 6564 


219 DUMAS 03139131850000 P&A 1771702 208885 33.2384 -92.7466 KB 203.40 -6660.6 6850 


221 FROST "C" 03139133030000 Active 1813393 210444 33.2435 -92.61029 KB 220.40 -5796.6 6003 


222 BARKER 03139133780000 Active 1821716 236739 33.3159 -92.58356 KB 156.70 -5357.3 5500 


223 EZZELL 03139135060000 Active 1817172 211080 33.2453 -92.59794 KB 210.40 -6053.6 6250 


224 PAMCO-MOODY 03139135610000 Active 1822932 212554 33.2494 -92.57913 KB 204.00 -6024 6214 


 


Table 1: Detailed Information for wells identified in Figure 1.
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Figure 2: Histogram of data and table of data for Well Logs, Upscaled Cells and Modeled Property over the 


Lower Hosston Injection Zone. 


 


TYPE MIN MAX DELTA N MEAN STD VAR SUM 


Modeled 


Property 
0.0000 0.4068 0.4068 56560000 0.2031 0.0472 0.0022 1148563 


Upscaled Cells 0.0000 0.4000 0.4000 6565 0.2009 0.0603 0.0036 1318 


Well Logs 0.0000 0.4301 0.4446 25325 0.2000 0.0604 0.0036 5063 


 


Table 2: Table of data for Well Logs, Upscaled Cells and Modeled Property over the Lower Hosston Injection 


Zone. 
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Figure 3: Histogram of data and table of data for Well Logs, Upscaled Cells and Modeled Property over the 


Cotton Valley Injection Zone 


 


TYPE MIN MAX DELTA N MEAN STD VAR SUM 


Modeled 


Property 
0.0004 0.4190 0.4186 969600 0.1924 0.0481 0.0023 186589 


Upscaled Cells 0.0269 0.4000 0.3731 1201 0.1895 0.0617 0.0038 227 


Well Logs 0.0018 0.5772 0.5754 25796 0.1869 0.0694 0.0048 4821 


 


Table 3: Table of data for Well Logs, Upscaled Cells and Modeled Property over the Cotton Valley Injection 


Zone. 
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Figure 4: Histogram of data and table of data for Well Logs, Upscaled Cells and Modeled Property over the 


CV3 interval. 


 


TYPE MIN MAX DELTA N MEAN STD VAR SUM 


Modeled 


Property 
0.0002 0.4151 0.4149 6565000 0.1748 0.0486 0.0024 1147795 


Upscaled Cells 0.0060 0.4000 0.3940 8135 0.1736 0.0586 0.0034 1412 


Well Logs 0.0040 0.5716 0.5675 33855 0.1713 0.0600 0.0036 5799 


 


Table 4: Table of data for Well Logs, Upscaled Cells and Modeled Property over the CV3 interval. 
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Figure 5: Histogram of data and table of data for Well Logs, Upscaled Cells and Modeled Property over the 


CV2 interval. 


 


TYPE MIN MAX DELTA N MEAN STD VAR SUM 


Modeled 


Property 
0.0000 0.4393 0.4393 4242000 0.1688 0.0429 0.0018 716212 


Upscaled Cells 0.0075 0.4000 0.3925 5329 0.1668 0.0502 0.0025 888 


Well Logs 0.0052 0.4884 0.4832 21983 0.1680 0.0498 0.0025 3693 


 


Table 5: Table of data for Well Logs, Upscaled Cells and Modeled Property over the CV2 interval. 
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Figure 6: Histogram of data and table of data for Well Logs, Upscaled Cells and Modeled Property over the 


CV1 interval. 


 


TYPE MIN MAX DELTA N MEAN STD VAR SUM 


Modeled 


Property 
0.0000 0.4018 0.4018 3333000 0.1550 0.0374 0.0014 516718 


Upscaled Cells 0.0000 0.3806 0.3806 4294 0.1542 0.0468 0.0022 662 


Well Logs 0.0000 0.3947 0.4231 16342 0.1527 0.0482 0.0023 2495 


 


Table 6: Table of data for Well Logs, Upscaled Cells and Modeled Property over the CV1 interval. 
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Figure 7: Settings for major and minor direction for variogram analysis based upon spatial distribution of 


well data. 
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Figure 8: Settings dialog for the petrophysical modeling of Total Porosity over the Lower Hosston 


Injection Zone. 
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Figure 9: Settings dialog for the petrophysical modeling of Total Porosity over the Cotton Valley 


Injection Zone 
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Figure 10: Settings dialog for the petrophysical modeling of Total Porosity over the CV3 interval. 
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Figure 11: Settings dialog for the petrophysical modeling of Total Porosity over the CV2 interval. 
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Figure 12: Settings dialog for the petrophysical modeling of Total Porosity over the CV1 interval. 
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Figure 13: View of Static Model Porosity Cube looking to the West. 5X vertical exaggeration 
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Figure 14: N-S intersection plane view of Static Model Porosity Cube looking to the West through the proposed injection well for Project 


Blue. 5X vertical exaggeration 
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PERMEABILITY WORKFLOW 


Twenty-seven total wells had existing core data within 5 miles of the defined model boundary, 


which could be used to build a relationship between porosity and permeability for the Static Earth 


Model (SEM) (Figure 1). Of these wells twenty-four came from the Shreveport Petroleum Data 


Association (SPDA), two are from an offset Class I injection project in El Dorado County, and 


one is from the Texas Bureau of Economic Geology (BEG). There are 21 wells which have data 


in the Hosston, and nine which have data in the Cotton Valley (Table 1). The core data described 


above was used to develop porosity to permeability mathematical transforms as mentioned in 


Module B: Section 3.3 Table 10. The method used to develop k-phi mathematical functions for the 


SEM was based upon the Swansons mean methodology (Delfiner, 2007), which in summary uses 


an analysis based upon quartiles of permeability representing the tenth, fiftieth, and ninetieth 


quantiles of the permeability data across bins of porosity ranges. In the petroleum industry the 


Swansons mean analysis has been demonstrated to yield permeability ranges significantly closer 


to actual permeability in reservoirs as opposed to using a simple mean. The equation for Swansons 


mean is shown below.  


K-phi = 0.3*(K10) + 0.4*(K50) + 0.3*(K90) 


Where: 


K10= permeability of the 10th quantile of data within a representative porosity bin.  


K50= permeability of the 50th quantile of data within a representative porosity bin.  


K90= permeability of the 90th quantile of data within a representative porosity bin.  


The Swansons mean analysis is done through a series of steps and then a QA/QC versus the 


original porosity and permeability data. Figure 2 demonstrates the data and steps used to build the 


Swansons permeability transform for the lower Hosston formation in the Project Blue CCS site. 


The steps to the analysis are as follows: 
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• Define the minimum and maximum values of the porosity data. 


• Based upon the range of the porosity chose a bin spacing of porosity units to analyze the 


data. 


o For the Project Blue CCS porosity bins of 2 porosity units were utilized 


• Calculate the average porosity value in each of the porosity unit bins. 


• Calculate the permeability values that represent the 10th, 50th, and 90th quantiles within 


each porosity unit bin. 


• Calculate the Swansons permeability for each porosity bin based upon the quantile values 


determined in the previous step. 


• Plot the average porosity and Swansons permeability with the totality of porosity 


permeability data as a QA/QC for the transform that has been developed. 


With the use of the SPDA core data, the offset Class I core data,  and the Swansons means analysis, 


the porosity and permeability mathematical transforms were able to be developed for the Lower 


Hosston and Cotton Valley Injection Zones (and internal subzones). The core data available from 


the SPDA is biased to the reservoir units, which inherently represent the sand facies; meaning the 


core samples within shale facies of the Lower Hosston and Cotton Valley Formations are sparse 


and therefore k-phi relationships were built only for the sand facies. The methodology and 


supporting data for determination of permeability in the shale facies is discussed in Module B 


Section 3.3, Table 11. The equations used to build the permeability property for the Static Model 


are found in Figures 3 and 4 and demonstrate the porosity versus permeability plots for each of 


the injection zones and the range of all core data that was used to derive the Swansons permeability 


relationships.     


With the aim to calibrate the Swanson’s porosity permeability transforms; core samples were 


collected and analyzed from the Texas BEG. Within the BEG core warehouse there was one well 


available which had core for the Hosston interval, The Bishop No. 1 (API No. 03-139-03544-
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0000). The subsurface team at Geostock Sandia LLC and Lapis Energy viewed this core at the 


BEG and selected a total of seven locations to plug for further analysis on the correlative injection 


interval sand from the lower Hosston. A range of tests were run on these plugs to aid in the 


modeling and reduce uncertainties around the reservoir parameters and extent of the plume. For 


each of these samples Mercury Injection Capillary Pressure tests were done to determine both 


porosity and permeability. Figure 5 shows the lab derived porosity and permeability data for the 


Hosston and how it fits in relation to the data used to derive the Swansons mean transform. The 


data fits within the trend used to develop the permeability cube in the Static Model indicating that 


the porosity and permeability ranges for the Project Blue CCS site are representative. This will be 


confirmed again with testing performed with the data acquisition for the site which is contained in 


“Module D. Pre-Operational Testing Plan.”   


Figures 6 to 11 demonstrate the permeability property cubes and the average permeability maps, 


which were derived from the Swansons mean analysis and used in the Static Model for the Project 


Blue CCS Site. 
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Figure 1: Location of wells with available core data to build K-Phi relationships for the Static Model.
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API Number Well Name 
Number of 


Samples 


Depth Range               


(feet) 


Injection Zone 1 – Lower Hosston  


03-139-00028-0000 C.A. Langley 1 S 2 3105-3277 


03-139-10119-0000 Ezzell 27 S 2 3830-4705 


03-139-11038-0000 Tarver-Ezzell 1 S 3 3263-3268 


03-139-11301-0000 Craig, H G 1 S 13 3370-4142 


03-139-11455-0000 Alphin 1 S 3 4138-4142 


03-139-11765-0000 Craig, H.G 1 S 11 3370-3376 


03-139-11835-0000 Sandifer 1 S 8 3363-3371 


03-139-12182-0000 Timmins 1 S 3 3114-3128 


03-139-12255-0000 Langley 2 S 11 3081-3978 


03-139-12279-0000 Langley 3 S 27 3040-3809 


03-139-12312-0000 Williams 1 S 11 3080-3561 


03-139-12337-0000 Gulf Mineral Fee/Clark 1-7 S 22 3170-3851 


03-139-12361-0000 Triangle Ind. 2 S 8 3765-4033 


03-139-12529-0000 Triangle 1 S 20 3286-3693 


03-139-12722-0000 J.T Murphy 1 S 5 3861-3866 


03-139-12750-0000 Mitchell Estate 1 S 14 3031-3070 


03-139-12875-0000 Hinshaw 1 S 14 3391-3619 


03-139-12937-0000 Waste Disposal Well 5 S 225 3679-5078 


03-139-12938-0000 Waste Disposal Well 6 S 97 3760-5192 


03-139-13054-0000 Rosen “B” 1 S 3 3194-3311 


03-139-03544-0000* Bishop #1* 5* 3929-3954* 


Injection Zone 2 – Cotton Valley 


03-139-02271-0000 Haney 1 S 5 6537-6541 


03-139-03417-0000 Edson 1S 32 7536-7602 


03-139-10119-0000 Ezzell 27 S 22 5004-5960 


03-139-11166-0000 Hogg, James 1 S 34 5365-6878 


03-139-11455-0000 Alphin 1 S 1 6573 


03-139-11502-0000 Mekins, Franklin F 1 S 1 5147 


03-139-11765-0000 Craig, H.G 1 S 14 4138-6030 


03-139-11766-0000 Clark, O.B 1 S 6 4333-4359 


03-139-13054-0000 Rosen “B” 1 S 16 3537-4430 


 


Table 1: Detailed Information for wells used to develop K-phi relationships for the Static Model 


identified in Figure 1.  


*Bishop No. 1 was selected for testing by Geostock and Lapis to calibrate SPDA offset core data in the  Lower 


Hosston Injection Zone 
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Figure 2: Example Swansons mean data table for porosity bins and permeability transform from the Lower 


Hosston Formation SPDA core data. This same analysis was performed for the Cotton Valley Formation. 
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Figure 3: Swansons mean permeability transform for Lower Hosston Sands 
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Figure 4: Swansons mean permeability transform for Cotton Valley Sands 
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Figure 5: Porosity and Permeability cross plot with addition of the Bishop No. 1 data for the Lower Hosston Sands. Also pictured are thin sections of 


the samples selected for the bishop showing the quartz rich grain framework along with the porosity distribution within the Lower Hosston sands.  
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Figure 6: View looking to the west of the 3D permeability property cube developed utilizing the mathematical transforms described above. This figure is 


included to help demonstrate the permeability variation between the upper and lower portions of the confinement and injection complex for Project 


Blue. 
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Figure 7: N-S intersection Visualization of Permeability property through the Project CCS Facility. This figure is included to help demonstrate the 


permeability variation between the Sand and Shale facies in the upper injection intervals of the model and how this may contribute to the vertical 


distribution of CO2 
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Figure 8: Average Permeability map for the Lower Hosston Injection Zone 
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Figure 9: Average Permeability map for the CV3 interval 
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Figure 10: Average Permeability map for the CV2 interval 
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Figure 11: Average Permeability map for the CV1 interval 
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Static Model Grid Outputs
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Figure 1: 3D view from the east of the top, middle, and base skeleton grids for the Lapis Energy static model.  


Vertical Exaggeration: 5X. Well displayed is the Project Blue Well No.1 pad location. 


  


N 
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Figure 2: Map view of the top skeleton grid.  Well displayed is the Project Blue Well No. 1 pad location in Union County, Arkansas 


Project Blue 


Well No. 1 
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Figure 3: Map view of the middle skeleton grid. Well displayed is the Project Blue Well No. 1 pad location  


in Union County, Arkansas 


Project Blue 


Well No. 1 
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Figure 4: Map view of the base skeleton grid.  Well displayed is the Project Blue Well No. 1 pad location in Union County, Arkansas 


Project Blue 


Well No. 1 
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Figure 5: Zoomed in view of grid cells and well at the Project Blue Well No.1 (IW). Also displayed is the EDC #1 (AP. 1) which will 


be converted to the northern  in-zone monitoring well  (MW) for this project. Grid cells are 500’x500’ in the XY dimension 


MW 


IW  
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Structural Maps for Static Model
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Map 
Number 


Name UWI Well symbol Surface X Surface Y Latitude Longitude 
Well 


datum 


Well 
datum 
value 


Total Depth 
(feet TVDSS) 


Total Depth 
(feet -MD) 


1 EDC 1 03139129790000 P&A 1788937 221703 33.27398 -92.6905 KB EST 217.00 -6361 6564 


2 GOODWIN, WALTER 1 03139126790000 P&A 1794990 219205 33.26723 -92.6707 KB EST 186.00 -3377 3545 


3 SOUTHERN HOTEL 1 03139127460000 P&A 1793144 221549 33.27364 -92.6768 KB EST 221.00 -3362 3565 


5 FLOURNOY, SCOTT ET AL 1 03139020820000 P&A 1790204 212470 33.24863 -92.6862 KB EST 175.38 -4835.62 4993 


6 HANEY 1 03139022680000 P&A 1783949 218104 33.264 -92.7068 KB EST 242.00 -3276 3500 


7 HANEY 2 03139022690000 P&A 1784931 218422 33.26489 -92.7036 KB EST 250.58 -2772.42 3005 


10 PICKERING, JP 1 03139022160000 P&A 1782975 221732 33.27395 -92.71 KB EST 217.00 -3201 3400 


18 BRASHER 1 03139022740000 P&A 1779019 211947 33.24699 -92.7227 KB EST 225.00 -4418 4625 


19 BRASHIER 1 03139104060000 P&A 1778678 208809 33.23835 -92.7238 KB EST 223.00 -4782 4991 


20 BRASHER, F S 1 03139048220000 P&A 1778637 211575 33.24595 -92.724 KB EST 234.31 -6601.69 6818 


21 ANDRESS HEIRS 1 03139022750000 P&A 1778553 208900 33.2386 -92.7242 KB EST 234.31 -6521.69 6738 


22 MILNER HEIRS 1 03139022730000 P&A 1777315 211601 33.246 -92.7283 KB EST 234.31 -4828.69 5045 


23 PARNELL, JOHN ETAL 1 03139128020000 P&A 1782599 211190 33.24497 -92.711 KB 248.00 -6564 6800 


24 PARNELL, JOHN 1 03139128440000 P&A 1781621 211526 33.24588 -92.7142 KB EST 267.00 -5748 6001 


26 HANEY 1 03139022710000 P&A 1782591 210154 33.24213 -92.711 KB EST 258.00 -6523 6763 


27 HANEY, J A 1 03139022720000 P&A 1782918 209814 33.2412 -92.7099 KB EST 252.00 -3737 3971 


28 MCMAHAN 1 03139119110000 P&A 1785513 208483 33.23759 -92.7014 KB EST 204.00 -6545 6735 


29 PARNELL 1 03139022700000 P&A 1783912 211433 33.24567 -92.7067 KB EST 254.82 -6512.18 6749 


30 WHATLEY 1 03139103730000 P&A 1786153 208830 33.23855 -92.6993 KB EST 234.00 -6479 6699 


31 HAMMOND, IRIS G ET AL UNIT 1 03139114150000 P&A 1787644 210331 33.24271 -92.6945 KB EST 193.88 -6820.12 7000 


42 ANDERSON 1 03139126020000 P&A 1786205 207685 33.23541 -92.6991 KB EST 222.00 -6533 6740 


75 WILSON ESTATE 1 03139128150000 P&A 1806670 206737 33.23317 -92.6322 KB EST 256.00 -4617 4855 


84 MURPHY 1 03139124140000 Active 1806132 204812 33.22787 -92.6339 KB EST 231.00 -4540 4753 


91 SEAMSTER, B 1 03139124220000 P&A 1803670 211530 33.24629 -92.6421 KB EST 181.72 -6349.28 6517 


94 GULF 1 03139020260000 P&A 1803433 214791 33.25525 -92.643 KB EST 202.00 -3391 3575 


97 GOODWIN EST. "A" 1 03139055670000 P&A 1794339 228084 33.29162 -92.673 KB EST 172.80 -3647.2 3802 


100 BYRD 1 03139009180000 P&A 1783610 225054 33.28309 -92.708 KB EST 215.00 -3171 3368 


104 J.P. PICKERING 1 03139055550000 P&A 1786276 226313 33.2866 -92.6993 KB EST 213.53 -2804.47 3000 


122 COMBS 1 03139008320000 P&A 1781701 234395 33.30873 -92.7145 KB EST 208.75 -3309.25 3500 


180 FREELAND 1 03139055590000 P&A 1803525 229862 33.29667 -92.643 KB EST 126.27 -3396.73 3505 


183 H.C. ARMER 1 03139002520000 P&A 1824016 226422 33.28755 -92.5758 KB 246.10 -5642.9 5875 


184 JESSIE MURPHY #1 03139002780000 P&A 1795012 245338 33.33905 -92.6711 DF 238.00 -2306 2530 


185 ANTHONY 1 03139004240000 P&A 1813496 241682 33.32932 -92.6106 DF 107.00 -5334 5427 


186 LINGLEBACH "A" 9 03139005570000 Active 1806185 236454 33.31483 -92.6344 DF 106.00 -4816 4908 


187 EZZELL 1 03139005590000 P&A 1812187 235711 33.31289 -92.6147 DF 127.80 -3388.2 3502 


188 STEPHENS, E J 1 03139014980000 P&A 1821308 215587 33.25773 -92.5845 DF 169.00 -6043 6198 


189 RUSSELL, T F 1 03139023130000 P&A 1765351 196007 33.20291 -92.767 DF 236.50 -8152.5 8375 


190 GOODWIN 1 03139044930000 P&A 1813494 231606 33.30163 -92.6104 DF 151.80 -3014.2 3152 
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Map 
Number 


Name UWI Well symbol Surface X Surface Y Latitude Longitude 
Well 


datum 


Well 
datum 
value 


Total Depth 
(feet TVDSS) 


Total Depth 
(feet -MD) 


191 GOODWIN 1 03139044940000 P&A 1808816 231081 33.30011 -92.6257 DF 125.00 -3140 3251 


192 LONG-ANTHONY A-3 03139104310000 P&A 1817960 210817 33.24457 -92.5954 DF 176.00 -6020 6182 


193 SWD 5 03139104520000 Active 1788686 193803 33.19731 -92.6907 DF 262.50 -7131.5 7380 


194 SWD 8 03139105300000 Active 1802088 188411 33.18273 -92.6468 DF 216.80 -7237.2 7440 


195 ROSEN 1 03139106500000 P&A 1821552 250273 33.35306 -92.5843 DF 82.00 -5182 5250 


196 BRINE SUPPLY 03139108200000 P&A 1773631 194322 33.19844 -92.7399 KB 242.80 -7274.2 7503 


197 DELTIC FARM & TIMBER 1 03139110100000 P&A 1764317 243642 33.33379 -92.7716 KB 210.10 -5927.9 6124 


198 BRINE SUPPLY WELL 11 03139110630000 P&A 1772316 200253 33.21472 -92.7444 KB 238.30 -7142.7 7367 


199 NATURAL RESOURCES 1 03139110720000 Active 1758991 187305 33.17886 -92.7876 KB 180.50 -7504.5 7671 


200 HICKS 1 03139111360000 P&A 1777214 236604 33.31471 -92.7292 KB 144.00 -5953 6083 


201 SAXON, C H TR 1 03139115030000 P&A 1766795 246562 33.34187 -92.7636 KB 180.00 -5918 6084 


202 WINGFIELD 1 03139115350000 P&A 1767699 199162 33.21162 -92.7594 KB 262.00 -6910 7158 


203 J & M POULTRY PACKING 1 03139115770000 P&A 1763650 195787 33.20227 -92.7726 KB 228.00 -7196 7410 


204 GILLER 5 03139115960000 Active 1806979 244425 33.33675 -92.632 KB 110.00 -5262 5358 


205 PATE "A" 25 03139117120000 Active 1804359 249827 33.35155 -92.6406 KB 108.40 -5194.6 5289 


206 HARRELL 1 03139117360000 P&A 1761229 218493 33.26462 -92.7811 KB 267.00 -6697 6950 


207 HARPER, W L 1 03139117460000 P&A 1817931 194731 33.20036 -92.5951 KB 230.90 -6593.1 6810 


208 LANGLEY 1 03139117550000 Active 1821238 248783 33.34896 -92.5853 KB 89.00 -2713 2788 


209 ARMSTRONG EST. 1 03139118800000 P&A 1769183 241345 33.32758 -92.7556 KB 174.70 -5939.3 6100 


210 JOHNSON 1 03139119620000 P&A 1770579 241908 33.32916 -92.7511 KB 151.80 -5906.2 6044 


211 IPRC 1 03139120730000 P&A 1825648 249402 33.35073 -92.5709 KB 82.00 -5202 5270 


212 SMITH ET AL 1 03139122150000 P&A 1825057 201043 33.21782 -92.572 KB 243.00 -6422 6651 


213 BSW 13 03139127790000 Active 1759737 200991 33.21649 -92.7855 KB 236.00 -7378 7600 


214 SWD 15 03139129120000 Active 1783788 194089 33.198 -92.7067 KB 249.20 -7077.8 7313 


215 SWD 16 03139129190000 Active 1782576 190402 33.18784 -92.7106 KB 272.50 -7227.5 7486 


216 WASTE DISPOSAL WELL 5 03139129370000 Active 1778181 187297 33.17923 -92.7249 KB 227.90 -5086.1 5300 


217 WASTE DISPOSAL WELL 6 03139129380000 Active 1780112 186150 33.17611 -92.7186 KB 295.00 -5019 5300 


218 MAHONEY CORPORATION 1 03139129590000 P&A 1809368 208343 33.23763 -92.6234 KB 251.00 -6363 6600 


219 DUMAS 1 03139131850000 P&A 1771702 208885 33.23843 -92.7466 KB 203.40 -6660.6 6850 


220 MURPHY 1 03139131930000 P&A 1788413 245934 33.34057 -92.6928 KB 147.10 -4512.9 4646 


221 FROST "C" 03139133030000 Active 1813393 210444 33.24347 -92.6103 KB 220.40 -5796.6 6003 


222 BARKER 1 03139133780000 Active 1821716 236739 33.31587 -92.5836 KB 156.70 -5357.3 5500 


223 EZZELL 1 03139135060000 Active 1817172 211080 33.24528 -92.5979 KB 210.40 -6053.6 6250 


224 PAMCO-MOODY 1 03139135610000 Active 1822932 212554 33.24942 -92.5791 KB 204.00 -6024 6214 


225 MURPHY, W R 1 03139835660000 P&A 1809817 236759 33.31573 -92.6225 KB 98.40 -3294.6 3379 
 


Table 1: Name and location information for wells utilized to generate the regional structure maps for static model generation.  


Maps for each of the 9 horizons follow, and use the numbers given in the first column for well identification. 
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Figure 1: Top Lower Cretaceous Sequence Boundary (Confining Zone) structure map over the model extent and control point data wells.  
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Figure 2: Top Upper Hosston structure map over the model extent and control point data wells. Note this layer is the lower portion of the overall Confining Zone 


 


Upper Hosston
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Figure 3: Top Lower Hosston Injection Zone structure map over the model extent and control point data wells.  
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Figure 4: Top Cotton Valley Injection Zone structure map over the model extent and control point data wells.  
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Figure 5: Top Cotton Valley 3 (Injection Interval) structure map over the model extent and control point data wells.  
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Figure 6: Top Cotton Valley 2 (Injection Interval) structure map over the model extent and control point data wells.  
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Figure 7: Top Cotton Valley 1 (Injection Interval) structure map over the model extent and control point data wells.  
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Figure 8: Top Buckner (Lower Confining Zone) structure map over the model extent and control point data wells. The Buckner formation is the Base of the Static Earth Model. 
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Well Name UWI 
Well 


Symbol 
Surface 


X 
Surface 


Y 
Latitude Longitude 


Well 
Datum 


Well Datum 
Value 


Total Depth 
(feet-TVDSS) 


Total Depth 
(feet-MD) 


Bradham-Timms 1S 03139005660000 P&A 1793587 229417 33.29527 -92.67547 KB 128 2072 2200 


Goodwin 1S 03139008340000 P&A 1775068 233833 33.30705 -92.73617 KB 114 2596 2710 


Anthony Land Co 1S 03139020240000 P&A 1803543 221995 33.27505 -92.64274 KB 155 3020 3175 


Sample 2S 03139020670000 P&A 1807397 212056 33.2478 -92.62993 KB 194 2101 2295 


Craig 1S 03139020800000 P&A 1804067 208139 33.23698 -92.64074 KB 200.4 3305.6 3506 


Sloan Trust 1S 03139020810000 P&A 1806737 208134 33.23701 -92.63201 KB 210.5 3539.5 3750 


Hammonds, E P 1S 03139020830000 P&A 1787553 207856 33.2359 -92.69474 KB 197 3503 3700 


Dumas 1S 03139020840000 Active 1792868 204835 33.2277 -92.67729 KB 207.7 2992.3 3200 


Brewster 1S 03139022940000 P&A 1778624 207614 33.23507 -92.72393 KB 207 6631 6838 


Brewster 2S 03139022970000 P&A 1777627 205996 33.2306 -92.72715 KB 216.1 2351.9 2568 


Reynolds 1S 03139022980000 P&A 1777300 207646 33.23513 -92.72826 KB 255 6533 6788 


Grace 1S 03139022990000 P&A 1779944 207601 33.23506 -92.71961 KB 216.1 6451.9 6668 


Smith "A" 6S 03139045380000 Active 1785051 238496 33.32006 -92.70361 KB 185 2025 2210 


Goodwin Brewster 3S 03139046000000 P&A 1803447 204843 33.22791 -92.6427 KB 248 3327 3575 


Anthony BIW 1S  03139100880000 P&A 1787648 170943.1 33.13446 -92.69361 KB 264 7697 7961 


Hegwood "B" 5S 03139103370000 Active 1783680 238397 33.31976 -92.70809 KB 150 2665 2815 


Slaughter 1S 03139103550000 P&A 1778999 206287 33.23143 -92.72267 KB 266 6643 6909 


Johnson 1S 03139105510000 Active 1784993 237618 33.31765 -92.70378 KB 188 2510 2698 


Combs "B" 2S 03139105680000 Active 1781801 238467 33.31992 -92.71424 KB 146 2659 2805 


Smith "A" 12S 03139106180000 Active 1785763 238540 33.3202 -92.70128 KB 198 2002 2200 


Little, Emry 1S 03139106930000 P&A 1724578 222357.1 33.27441 -92.90108 KB 259 6930 7189 


Natural Resources "A" 1S 03139109340000 P&A 1680312 139652.2 33.04597 -93.04314 GL 147.7 9109.3 9257 


First Land & Timber "B" 1S 03139109540000 P&A 1712329 137562.3 33.04108 -92.93861 GL 147 9337 9484 


Chapel 1S 03139110910000 P&A 1780937 207758 33.23551 -92.71637 GL 249 6551 6800 


Murphy 1S 03139111130000 Active 1784290 234253 33.30839 -92.706 GL 205 2595 2800 


SWD 9-M S 03139112320000 Active 1706208 185249.7 33.17197 -92.96004 GL 251.8 7991.2 8243 


Goodwin 2S 03139112500000 P&A 1803677 204792 33.22777 -92.64195 GL 250.1 2003.9 2254 


SWD 10-M S 03139114020000 Active 1704751 185227 33.17187 -92.9648 GL 236.3 8021.7 8258 


Graham, F L et al 1S 03139114220000 P&A 1745623 222237.2 33.27457 -92.83223 GL 176.7 6473.3 6650 


Ballard, H E 1S 03139115300000 P&A 1700811 221007 33.2701 -92.97879 GL 324.3 7033.7 7358 


Deltic Farm & Timber 1S 03139115340000 P&A 1804441 205152 33.22878 -92.63946 GL 224 2895 3119 


Waldrup 1S 03139115760000 Active 1799543 237966 33.31887 -92.65616 GL 141 2113 2254 


Rosen, Louis B-1S 03139116000000 Active 1749793 250639.6 33.35272 -92.81933 KB 129.9 6616.1 6746 


Combs "A" 2S 03139119090000 Active 1781075 235812 33.31261 -92.71656 KB 124.1 2716 2840 


Malone 1S 03139120150000 P&A 1851670 224079.2 33.28151 -92.48532 KB 107.2 5614.8 5722 


Goodwin, W S 1S 03139121360000 P&A 1804056 205440 33.22956 -92.64072 KB 194.7 3514.3 3709 


Goodwin, W S 3S 03139122670000 P&A 1804156 204777 33.22774 -92.64038 KB 200 3489 3689 


Exxon E-1S 03139123790000 P&A 1882447 216110.3 33.25996 -92.38452 KB 152.1 5639.9 5792 


Bush, et al 1S 03139124400000 P&A 1784287 207791 33.23566 -92.70542 KB 210 6590 6800 
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Well Name UWI 
Well 


Symbol 
Surface 


X 
Surface 


Y 
Latitude Longitude 


Well 
Datum 


Well Datum 
Value 


Total Depth 
(feet-TVDSS) 


Total Depth 
(feet-MD) 


Bush, et al Reynolds 1S 03139124550000 P&A 1804768 204817 33.22786 -92.63838 KB 202.2 2947.8 3150 


Ezzell F-34S 03139124720000 P&A 1807353 205365 33.22941 -92.62994 KB 244 2956 3200 


Exxon-Arco "149" 1S 03139125200000 P&A 1936865 153291.9 33.08776 -92.20611 KB 93 6337 6430 


Morrison 4S 03139125430000 P&A 1800860 237928 33.31879 -92.65185 KB 122.1 2277.9 2400 


Reynolds 3S SWD 03139126100000 Active 1805376 204751 33.22769 -92.63639 KB 204.8 3100.2 3305 


Reynolds A-1S 03139126310000 P&A 1804769 203470 33.22416 -92.63835 KB 194.7 3105.3 3300 


Goodwin-Dyer 1S 03139126910000 P&A 1804058 204195 33.22614 -92.64069 KB 194.7 3115.3 3310 


Gammill 1S 03139126920000 P&A 1803770 211518 33.24626 -92.64178 KB 191 3059 3250 


Murphy A-1S 03139127700000 P&A 1806139 203487 33.22423 -92.63387 KB 216 3084 3300 


Goodwin Exxon-Arco "149" 
1S 03139128310000 P&A 1793470 230127 33.29722 -92.67587 KB 174 2076 2250 


Hastedt 1S 03139128970000 P&A 1785282 138819 33.04614 -92.70062 KB 196.3 8634.7 8831 


Hugh-Goodwin 1S 03139129310000 P&A 1804153 206221 33.23171 -92.64042 KB 195.3 3104.7 3300 


BSW 15M S 03139129700000 Active 1707640 200304 33.21338 -92.95582 GL 278.9 8615.1 8894 


BSW 18M S 03139129830000 Active 1713341 209566.3 33.23898 -92.93746 GL 298 7503 7801 


Brown 1S 03139130850000 P&A 1779378 207994 33.23613 -92.72147 KB 207.5 6642.5 6850 


Hicks, Lewis 5S 03139131620000 Active 1795141 234736 33.30992 -92.6705 KB 168.2 2075.8 2244 


Lawton 1S 03139835670000 P&A 1791620 234123 33.30817 -92.68201 KB 183.6 1930.4 2114 


 


Table 2: Name and location information for Raster files in modeled area that were reviewed for Project Blue but not used in mapping or model generation 
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Figure 9: Available Raster logs in modeled area.  


*Logs were viewed but not used for generation of the Static Model or the properties within*  


 












Appendix 4


Facies Distribution Maps
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FACIES DISTRIBUTION AND WORKFLOW 


Seventy-Three wells in the vicinity of the Project Blue injection site had sufficient log suites to 


build a Rock Type “facies” log (see following Figure 1 and Table 1). The methodology used for 


determining facies is described in Section 3.1 of the “Area of Review and Corrective Action Plan” 


technical report. The facies logs were then upscaled and propagated for each of the intervals within 


the confinement-injection system for the Project Blue CCS Site.  


Figures 2 thru 7 are  histograms of the facies data in three states: 1) that of the raw well log data, 


2) the range in the upscaled cells, and 3) the range in the model populated property.  The Confining 


Zone (LSCB unit) histogram shows the facies distribution for the well log data is 73.7% shale and 


26.3% sand. Over the Lower Hosston Injection Interval, the histogram shows that the facies 


distribution from the well log data is 72.4% sand and 27.6% shale. For the Cotton Valley Injection 


Interval, the well data is 32.9% sand and 67.1% shale. For the sub-divided intervals,  Cotton Valley 


3 interval is 64.1% sand and 35.9% shale; Cotton Valley 2 is 69.7% sand and 30.3% shale; and the 


Cotton Valley 1 is 79.2% sand and 22.5% shale. All the data for the Project Blue CCS confinement-


injection site facies can be observed in Tables 2 thru 7. 


It is worth noting that this is a simplified facies model and there may be more than two rock types 


in the injection intervals of the Project Blue CCS site. Rock type and facies are governed by 


multiple parameters from depositional environment (grain size, sorting, mineralogy) to diagenesis 


(depth, temperature, pressure). With further data acquisition the facies model maybe refined in the 


future to incorporate additional details. 


Once the well logs had been upscaled, the porosity property was then distributed across the entire 


model extent. For all layers, facies were modeled using Truncated Gaussian Simulation. Due to 


the spatial distribution of available well data, the major and minor trends for the variogram analysis 


were set at 045 and 315 orientations respectively (Figure 8).  The spatial distribution of the data 


when using a North-South (000) orientation for the variograms, less data is captured than when 


using the orientations used in the model; this is the primary driver for variogram changes. 


Additionally, as observed in the structure maps (Appendix 2 of the technical report) the dip 


direction is Southwest at an approximate 045 orientation, which fits with  the major and minor 


direction for the variograms. For populating the model with the facies logs, the specific variogram 
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settings can be found in Figures 9 thru 14.  With additional data collected at the proposed injection 


site, the methodology behind property distribution will be re-evaluated. Figures 15 and 16 display 


the 3D cube of facies distribution. Full size facies distribution maps can be found in Figures 17 to 


28.  
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Figure 1: Location of wells with Logs used for Rock Type (Facies Log).
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Map 
Number 


Name UWI 
Well 


symbol 
Surface 


X 
Surface 


Y 
Latitude Longitude 


Well 
datum 


Well 
datum 
value 


Total 
Depth                 


(feet- TVDSS) 


Total Depth  
(feet-MD) 


1 EDC 1 03139129790000 P&A 1788937 221703 33.27398 -92.6905 KB EST 217.00 -6361 6564 


2 GOODWIN, WALTER 1 03139126790000 P&A 1794990 219205 33.26723 -92.6707 KB EST 186.00 -3377 3545 


3 SOUTHERN HOTEL 1 03139127460000 P&A 1793144 221549 33.27364 -92.6768 KB EST 221.00 -3362 3565 


5 FLOURNOY, SCOTT ET AL 1 03139020820000 P&A 1790204 212470 33.24863 -92.6862 KB EST 175.38 -4835.62 4993 


6 HANEY 1 03139022680000 P&A 1783949 218104 33.264 -92.7068 KB EST 242.00 -3276 3500 


7 HANEY 2 03139022690000 P&A 1784931 218422 33.26489 -92.7036 KB EST 250.58 -2772.42 3005 


10 PICKERING, JP 1 03139022160000 P&A 1782975 221732 33.27395 -92.71 KB EST 217.00 -3201 3400 


18 BRASHER 1 03139022740000 P&A 1779019 211947 33.24699 -92.7227 KB EST 225.00 -4418 4625 


19 BRASHIER 1 03139104060000 P&A 1778678 208809 33.23835 -92.7238 KB EST 223.00 -4782 4991 


20 BRASHER, F S 1 03139048220000 P&A 1778637 211575 33.24595 -92.724 KB EST 234.31 -6601.69 6818 


21 ANDRESS HEIRS 1 03139022750000 P&A 1778553 208900 33.2386 -92.7242 KB EST 234.31 -6521.69 6738 


22 MILNER HEIRS 1 03139022730000 P&A 1777315 211601 33.246 -92.7283 KB EST 234.31 -4828.69 5045 


23 PARNELL, JOHN ETAL 1 03139128020000 P&A 1782599 211190 33.24497 -92.711 KB 248.00 -6564 6800 


24 PARNELL, JOHN 1 03139128440000 P&A 1781621 211526 33.24588 -92.7142 KB EST 267.00 -5748 6001 


26 HANEY 1 03139022710000 P&A 1782591 210154 33.24213 -92.711 KB EST 258.00 -6523 6763 


27 HANEY, J A 1 03139022720000 P&A 1782918 209814 33.2412 -92.7099 KB EST 252.00 -3737 3971 


28 MCMAHAN 1 03139119110000 P&A 1785513 208483 33.23759 -92.7014 KB EST 204.00 -6545 6735 


29 PARNELL 1 03139022700000 P&A 1783912 211433 33.24567 -92.7067 KB EST 254.82 -6512.18 6749 


30 WHATLEY 1 03139103730000 P&A 1786153 208830 33.23855 -92.6993 KB EST 234.00 -6479 6699 


31 HAMMOND, IRIS G ET AL UNIT 1 03139114150000 P&A 1787644 210331 33.24271 -92.6945 KB EST 193.88 -6820.12 7000 


42 ANDERSON 1 03139126020000 P&A 1786205 207685 33.23541 -92.6991 KB EST 222.00 -6533 6740 


75 WILSON ESTATE 1 03139128150000 P&A 1806670 206737 33.23317 -92.6322 KB EST 256.00 -4617 4855 


84 MURPHY 1 03139124140000 Active 1806132 204812 33.22787 -92.6339 KB EST 231.00 -4540 4753 


91 SEAMSTER, B 1 03139124220000 P&A 1803670 211530 33.24629 -92.6421 KB EST 181.72 -6349.28 6517 


94 GULF 1 03139020260000 P&A 1803433 214791 33.25525 -92.643 KB EST 202.00 -3391 3575 


97 GOODWIN EST. "A" 1 03139055670000 P&A 1794339 228084 33.29162 -92.673 KB EST 172.80 -3647.2 3802 


100 BYRD 1 03139009180000 P&A 1783610 225054 33.28309 -92.708 KB EST 215.00 -3171 3368 


104 J.P. PICKERING 1 03139055550000 P&A 1786276 226313 33.2866 -92.6993 KB EST 213.53 -2804.47 3000 


122 COMBS 1 03139008320000 P&A 1781701 234395 33.30873 -92.7145 KB EST 208.75 -3309.25 3500 


180 FREELAND 1 03139055590000 P&A 1803525 229862 33.29667 -92.643 KB EST 126.27 -3396.73 3505 


183 H.C. ARMER 1 03139002520000 P&A 1824016 226422 33.28755 -92.5758 KB 246.10 -5642.9 5875 


184 JESSIE MURPHY #1 03139002780000 P&A 1795012 245338 33.33905 -92.6711 DF 238.00 -2306 2530 


185 ANTHONY 1 03139004240000 P&A 1813496 241682 33.32932 -92.6106 DF 107.00 -5334 5427 


186 LINGLEBACH "A" 9 03139005570000 Active 1806185 236454 33.31483 -92.6344 DF 106.00 -4816 4908 


187 EZZELL 1 03139005590000 P&A 1812187 235711 33.31289 -92.6147 DF 127.80 -3388.2 3502 


188 STEPHENS, E J 1 03139014980000 P&A 1821308 215587 33.25773 -92.5845 DF 169.00 -6043 6198 


189 RUSSELL, T F 1 03139023130000 P&A 1765351 196007 33.20291 -92.767 DF 236.50 -8152.5 8375 


190 GOODWIN 1 03139044930000 P&A 1813494 231606 33.30163 -92.6104 DF 151.80 -3014.2 3152 


191 GOODWIN 1 03139044940000 P&A 1808816 231081 33.30011 -92.6257 DF 125.00 -3140 3251 


192 LONG-ANTHONY A-3 03139104310000 P&A 1817960 210817 33.24457 -92.5954 DF 176.00 -6020 6182 


193 SWD 5 03139104520000 Active 1788686 193803 33.19731 -92.6907 DF 262.50 -7131.5 7380 
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194 SWD 8 03139105300000 Active 1802088 188411 33.18273 -92.6468 DF 216.80 -7237.2 7440 


195 ROSEN 1 03139106500000 P&A 1821552 250273 33.35306 -92.5843 DF 82.00 -5182 5250 


196 BRINE SUPPLY 03139108200000 P&A 1773631 194322 33.19844 -92.7399 KB 242.80 -7274.2 7503 


197 DELTIC FARM & TIMBER 1 03139110100000 P&A 1764317 243642 33.33379 -92.7716 KB 210.10 -5927.9 6124 


198 BRINE SUPPLY WELL 11 03139110630000 P&A 1772316 200253 33.21472 -92.7444 KB 238.30 -7142.7 7367 


199 NATURAL RESOURCES 1 03139110720000 Active 1758991 187305 33.17886 -92.7876 KB 180.50 -7504.5 7671 


200 HICKS 1 03139111360000 P&A 1777214 236604 33.31471 -92.7292 KB 144.00 -5953 6083 


201 SAXON, C H TR 1 03139115030000 P&A 1766795 246562 33.34187 -92.7636 KB 180.00 -5918 6084 


202 WINGFIELD 1 03139115350000 P&A 1767699 199162 33.21162 -92.7594 KB 262.00 -6910 7158 


203 J & M POULTRY PACKING 1 03139115770000 P&A 1763650 195787 33.20227 -92.7726 KB 228.00 -7196 7410 


204 GILLER 5 03139115960000 Active 1806979 244425 33.33675 -92.632 KB 110.00 -5262 5358 


205 PATE "A" 25 03139117120000 Active 1804359 249827 33.35155 -92.6406 KB 108.40 -5194.6 5289 


206 HARRELL 1 03139117360000 P&A 1761229 218493 33.26462 -92.7811 KB 267.00 -6697 6950 


207 HARPER, W L 1 03139117460000 P&A 1817931 194731 33.20036 -92.5951 KB 230.90 -6593.1 6810 


208 LANGLEY 1 03139117550000 Active 1821238 248783 33.34896 -92.5853 KB 89.00 -2713 2788 


209 ARMSTRONG EST. 1 03139118800000 P&A 1769183 241345 33.32758 -92.7556 KB 174.70 -5939.3 6100 


210 JOHNSON 1 03139119620000 P&A 1770579 241908 33.32916 -92.7511 KB 151.80 -5906.2 6044 


211 IPRC 1 03139120730000 P&A 1825648 249402 33.35073 -92.5709 KB 82.00 -5202 5270 


212 SMITH ET AL 1 03139122150000 P&A 1825057 201043 33.21782 -92.572 KB 243.00 -6422 6651 


213 BSW 13 03139127790000 Active 1759737 200991 33.21649 -92.7855 KB 236.00 -7378 7600 


214 SWD 15 03139129120000 Active 1783788 194089 33.198 -92.7067 KB 249.20 -7077.8 7313 


215 SWD 16 03139129190000 Active 1782576 190402 33.18784 -92.7106 KB 272.50 -7227.5 7486 


216 WASTE DISPOSAL WELL 5 03139129370000 Active 1778181 187297 33.17923 -92.7249 KB 227.90 -5086.1 5300 


217 WASTE DISPOSAL WELL 6 03139129380000 Active 1780112 186150 33.17611 -92.7186 KB 295.00 -5019 5300 


218 MAHONEY CORPORATION 1 03139129590000 P&A 1809368 208343 33.23763 -92.6234 KB 251.00 -6363 6600 


219 DUMAS 1 03139131850000 P&A 1771702 208885 33.23843 -92.7466 KB 203.40 -6660.6 6850 


220 MURPHY 1 03139131930000 P&A 1788413 245934 33.34057 -92.6928 KB 147.10 -4512.9 4646 


221 FROST "C" 03139133030000 Active 1813393 210444 33.24347 -92.6103 KB 220.40 -5796.6 6003 


222 BARKER 1 03139133780000 Active 1821716 236739 33.31587 -92.5836 KB 156.70 -5357.3 5500 


223 EZZELL 1 03139135060000 Active 1817172 211080 33.24528 -92.5979 KB 210.40 -6053.6 6250 


224 PAMCO-MOODY 1 03139135610000 Active 1822932 212554 33.24942 -92.5791 KB 204.00 -6024 6214 


225 MURPHY, W R 1 03139835660000 P&A 1809817 236759 33.31573 -92.6225 KB 98.40 -3294.6 3379 


 


Table 1: Detailed Information for wells identified in Figure 1.
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Figure 2: Histogram of data for Well Logs, Upscaled Cells and Modeled Property over the LCSB interval. 


 


TYPE SAND SHALE 


Modeled Property 20.8 79.2 


Upscaled Cells 22.7 77.3 


Well Logs 26.3 73.7 


 


Table 2: Table of data for Well Logs, Upscaled Cells and Modeled Property over the LCSB interval. 
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Figure 3: Histogram of data for Well Logs, Upscaled Cells and Modeled Property over the Lower Hosston 


Injection Zone. 


TYPE SAND SHALE 


Modeled Property 73.0 27.0 


Upscaled Cells 72.8 27.2 


Well Logs 72.4 27.6 


 


Table 3: Table of data for Well Logs, Upscaled Cells and Modeled Property over the Lower Hosston Injection 


Zone. 
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Figure 4: Histogram of data for Well Logs, Upscaled Cells and Modeled Property over the Cotton Valley 


Injection Zone. 


TYPE SAND SHALE 


Modeled Property 32.9 67.1 


Upscaled Cells 33.2 66.8 


Well Logs 35.2 64.8 


 


Table 4: Table of data for Well Logs, Upscaled Cells and Modeled Property over the Cotton Valley Injection 


Zone. 
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Figure 5: Histogram of data for Well Logs, Upscaled Cells and Modeled Property over the CV3 interval. 


 


TYPE SAND SHALE 


Modeled Property 64.1 35.9 


Upscaled Cells 64.1 35.9 


Well Logs 64.0 36.0 


 


Table 5: Table of data for Well Logs, Upscaled Cells and Modeled Property over the CV3 interval. 
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Figure 6: Histogram of data for Well Logs, Upscaled Cells and Modeled Property over the CV2 interval. 


 


TYPE SAND SHALE 


Modeled Property 69.7 30.3 


Upscaled Cells 69.4 30.6 


Well Logs 69.4 30.6 


 


Table 6: Table of data for Well Logs, Upscaled Cells and Modeled Property over the CV2 interval. 
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Figure 7: Histogram of data for Well Logs, Upscaled Cells and Modeled Property over the CV1 interval. 


 


TYPE SAND SHALE 


Modeled Property 79.2 20.8 


Upscaled Cells 77.7 22.3 


Well Logs 77.5 22.5 


 


Table 7: Table of data for Well Logs, Upscaled Cells and Modeled Property over the CV1 interval. 
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Figure 8: Settings for major and minor direction for variogram analysis based upon spatial distribution of 


well data. 
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Figure 9: Variogram settings for facies distribution for the LCSB Confining Zone 
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Figure 10: Variogram settings for facies distribution for the Lower Hosston Injection Zone 
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Figure 11: Variogram settings for facies distribution for the Cotton Valley Injection Zone 
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Figure 12: Variogram settings for facies distribution for the CV3 interval 
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Figure 13: Variogram settings for facies distribution for the CV2 interval 
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Figure 14: Variogram settings for facies distribution for the CV1 interval 
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Figure 15: 3D property cube of facies distribution at the Project Blue CCS Site looking West. Model is displayed with 5x vertical exaggeration. The 


facies are color coded as follows. Yellow is Sand; Gray is Shale. 
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Figure 16: N-S intersection plane view of facies cube at the Project Blue CCS Site looking West. Model is displayed with 5x vertical exaggeration. The 


facies are color coded as follows. Yellow is Sand; Gray is Shale. 
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Figure 17: Shale distribution map for the LCSB Confining Zone 
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Figure 18: Shale distribution map for the Lower Hosston Injection Zone 







                     Revision Number: 0 
                                  Revision Date: Jan 2023 


        Module B – AoR and CA Plan  


Area of Review and Correction Action Plan Project Blue CCS Site 


Class VI Permit Number: AR-R06-0001   Appendix 4 


 


 


Figure 19: Shale distribution map for the Cotton Valley Injection Zone 
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Figure 20: Shale distribution map for the CV3 interval 
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Figure 21: Shale distribution map for the CV2 interval 







                     Revision Number: 0 
                                  Revision Date: Jan 2023 


        Module B – AoR and CA Plan  


Area of Review and Correction Action Plan Project Blue CCS Site 


Class VI Permit Number: AR-R06-0001   Appendix 4 


 


 


Figure 22: Shale distribution map for the CV1 interval 
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Figure 23: Sand distribution map for the LCSB Confining Zone 
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Figure 24: Sand distribution map for the Lower Hosston Injection Zone 
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Figure 25: Sand distribution map for the Cotton Valley Injection Zone 
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Figure 26: Sand distribution map for the CV3 interval 
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Figure 27: Sand distribution map for the CV2 interval 
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Figure 28: Sand distribution map for the CV1 interval 
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